ABSTRACT Xeroderma Pigmentosum is a human disease, which is, among others, characterized by a high incidence of (sunlight induced) skin cancer, due to a defect in nucleotide excision repair (NER 
INTRODUCTION
Xeroderma Pigmentosum (XP) is a human autosomal recessive disease, leading to an increased frequency of skin tumors. Cells isolated from XP patients are hypersensitive to ultraviolet (UV) light due to a defect in nucleotide excision repair (NER, see refs. 2, 3) . Genetic complementation analysis by cell fusion has led to the identification of seven excision-repair deficient XP complementation groups (XP-A to XP-G) and a XP-variant, in which the postreplication repair is thought to be disturbed (4) . These complementation groups represent different genes in the excision-repair pathway. The mechanism of NER has been EMBL accession nos X74345-X74351 (incl.) thoroughly studied in E. coli and yeast (5) , but little is known about the molecular mechanism of this repair pathway in mammals. In order to unravel this NER mechanism, several human and rodent DNA repair genes have been cloned using different complementation assays. In this way, the ERCC-1, ERCC-2/XPDC, ERCC-3/XPBC, ERCC-5/XPGC, ERCC-6/ CSBC, XPAC and XPCC genes have been cloned (6) (7) (8) (9) (10) (11) (12) , and the elucidation of their functions is in progress.
Complementation group A corresponds to one of the most severe forms of XP, in which the patients develop tumors in the skin as well as in several other tissues. Furthermore, neurological abnormalities are frequently found (2, 13 (16) . After 48 hours the total CAT activity was determined using butyryl Coenzyme A and a phase-extraction method (17) . pSupercat and RSVCAT (18) were used as a negative and positive control, respectively. Total (3-Galactosidase ((3-Gal) activity (19) Figure 3 . Physical map and functional analysis of the transfected XPAC promotercat constructs. The presumptive transcriptional start site (i.e. 5' end of the isolated cDNA) is indicated with a flag. Abbreviations: R, EcoRI; Sc, SacI; E, Eco47I; Sp, SphI; P, Pvul. 1 Absolute amounts of CAT activity are given in total units/cellular extract (17) . 2 ,3-Gal activity is given in total units/cellular extract (19) . 3 Relative promoter activity is obtained by dividing the total CAT activity by the total amount of ,3-Gal activity. donor sequences are consistent with the consensus (AG/GT) sequence (25) . A remarkable finding, although in line with data obtained with other NER genes (21) (22) (23) , is that the mouse XPAC gene promoter is devoid of any typical promoter elements, like a TATA-, GC-or CAAT-box. Apparently, other structures (so far unidentified) are recognized by the transcriptional apparatus of the cell. One such element, previously found in other genes encoding proteins involved in NER (23) and designated as Box I (see Fig.4 ), might also be present and functional in the mouse XPAC promoter, although it is possibly not involved in the basal expression of the gene. Furthermore, it remains to be determined whether NER gene specific transcription factors do exist and what their primary recognition site within these promoters is.
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Induction of transcription of NER genes by DNA damaging agents is still a puzzling question. Some genes, especially those of E.coli and yeast, are clearly inducible in response to DNA damage (5, 26) . The mammalian NER genes cloned so far are all weakly and constitutively expressed in various cells and tissues, and no significant UV-inducibility has been observed for the XPAC (27) , ERCC-J and ERCC-3 gene (14) . Apparently, the components of the NER machinery are already optimally and coordinately expressed in mammalian cells, and induction or overexpression of a single component does not give the cell a better protection against DNA damage.
Since we cloned the mouse XPAC gene and cDNA, we are now able to further explore the function of the gene in NER. The preference of the XPAC protein for binding to UV-induced lesions, suggests a function in DNA damage recognition, and subsequent initiation of the NER process (28, 29 (30) .
Finally, the isolation of the mouse XPAC gene will enable us to generate XPAC-deficient transgenic mice by targeted gene inactivation in embryonic stem cells. The development of such transgenic mouse models for Xeroderma Pigmentosum is at present in progress in our laboratory. These models will not only be very suitable to study the relationship between the XPAC gene, repair capacity and mouse phenotype, they also can be used in short term carcinogenicity assays, to more quantitatively assess the potential risk of DNA repair defects (homozygous/ heterozygous) in terms of cancer predisposition.
